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INTRODUCTION

As part of a larger effort to assess the mineral resource potential of 

sediments in the U.S. Exclusive Economic Zone, heavy-mineral components and 

concentrations were determined for samples taken from 32 vibracores that 

were collected from offshore of the north shore of Long Island, New York 

(Fig. 1). These data will be used to determine the heavy-mineral resource 

potential of the offshore sediments. The vibracores were originally 

collected by the U.S. Army Corps of Engineers as part of a sand and gravel 

inventory program of the U.S. Atlantic Continental Shelf (Williams, 1981). 

The sediments offshore of the north shore of Long Island are potential 

sources of beach reclamation and nourishment material (Williams, 1981), 

and possibly for construction aggregate. Based on data presented in this 

report, these sediments are not a likely source of strategic and critical 

heavy minerals (including ilmenite, rutile, zircon, and monazite) because 

of their low levels of concentration in the sediments, however, heavy- 

mineral species of lesser economic importance such as garnet (and others 

including staurolite, sillimanite, kyanite, and andalusite) are present 

as large fractions of heavy-mineral assemblages.

METHODS

The 32 vibracores, 11.4 cm diameter and about 6.5 m average length, 

were initially split lengthwise, then described, photographed, and sampled
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for dateable material (e.g., peat, shells), component analyses, and 

repository samples. A total of 63 samples (Appendix I) were collected 

from the 32 vibracores on the basis of lithology, or at intervals no 

greater than 229 cm where the sediment appeared to be uniform throughout 

the length of the core. The lengths of individual samples varied from 

51 to 229 cm (Appendix I). These samples were then split into samples 

for repository, each of approximately 300-500 g dry weight, and for 

component analyses, each between 1.5 and 15.5 kg (average about 7 kg) dry 

weight. The gravel fractions (>2.00 mm size-fraction) from these latter 

subsamples were removed with a 10-mesh U.S. Standard stainless steel sieve, 

and were weighed and described. The heavy-mineral components of the <2.00 

mm size-fractions were concentrated using a three-turn sampling spiral 

(Grosz, 1987); 200-350 gram aliquots of sediment rejected by the spiral 

concentrator were examined to determine the amount of heavy minerals not 

recovered by this technique. The heavy-mineral concentrates generated by 

the sampling spiral were further purified using tetrabromoethane (specific 

gravity of 2.96). The concentrates were split into three representative 

fractions: 12.5 volume percent for repository, 12.5 volume percent for 

chemical analyses, and 75 volume percent for mineralogic analyses. The 

splits retained for mineralogic analyses were further separated into 6 

magnetic fractions, with a Frantz Laboratory Magnetic Barrier Separator*, 

to facilitate the identification and quantification of the various heavy 

minerals present. Each of the magnetic fractions was examined using a 

binocular microscope, comparison charts (e.g., Terry and Chillingar, 1955), 

and a modified point-counting technique, to visually estimate mineral 

abundances.

* Use of trade names does not constitute endorsement by the U.S.
Geological Survey; they are used strictly for descriptive purposes.



Optical examination of nonopaque minerals with a petrographic microscope 

was used to verify the identification of nonopaque minerals.

RESULTS AND DISCUSSION

The data collected are summarized in Appendix I. Samples are numbered 

according to location (Fig. 1) and position in the vibracore; .0 refers to 

the entire core (a short one, commonly less than 1.5 m),.l refers to the 

top section of a core (commonly the upper 1.5 m section),.2 refers to the 

middle (or bottom section) of a core, and .3 refers to the bottom section 

of a core. The initial dry weight of each subsample is given in grams and 

the weight percent of sand and gravel (>2.00 mm fraction) was calculated on 

a dry weight basis. The weight percentage of recovered heavy minerals 

(RHM) is calculated on the basis of the spiral concentrate and heavy-liquid 

processes only. THM (total heavy minerals) weight percentage was calculated 

on the basis of data obtained from heavy minerals in the aliquots (200-350 

g) of sediment taken from the materials rejected by the spiral concentrator 

and from the heavy minerals recovered by the spiral concentrate and heavy- 

liquid methods. The recovery percentage of heavy minerals (spiral efficiency) 

was calculated on the basis of THM and RHM values; some of the recovery 

percentages are as low as 33 percent because of the very fine-grained nature 

of the sediments. The abundance of magnetite, ilmenite, staurolite, pyroboles 

(pyroxenes and amphiboles), garnet, epidote, tourmaline, monazite, alumino- 

silicates (sillimanite, kyanite, and andalusite), sphene, rutile, zircon, 

and others are expressed as approximate percentages of the RHM; the densities 

of the different phases were not taken into account in the calculations.

Analyses of the heavy minerals rejected by the spiral concentrator 

have not yet been completed, therefore a rigorous assessment of the



heavy-mineral resource potential for the sediments offshore of the north 

shore of Long Island is not yet possible. It is expected, however, that 

this effect is of minor importance to the weight percent economic heavy 

minerals reported in Appendix I because of the generally high recovery 

percentages and because the heavy-mineral species not recovered by the 

spiral tend to have low specific gravities. A preliminary assessment of 

the potential for heavy-mineral resources is given by the weight % EHM/C 

(EHM/C is defined as the sum of estimated weight percentages of ilmenite 

+ rutile + zircon + monazite + sphene in the heavy-mineral concentrate, 

C). These data (Appendix I) indicate that of the heavy-mineral species 

present an average of 13 percent by weight are of economic value.

CONCLUSIONS

Preliminary results indicate a difference in gravel composition from 

west to east in the Sound. The gravel found in the western cores is domi 

nated by quartz pebbles with lesser amounts of rock fragments, while the 

eastern cores contain gravel consisting of quartz pebbles and significant 

amounts of shell fragments.

The heavy-mineral assemblage is qualitatively and quantitatively 

different from those found offshore of Virginia (Grosz and Escowitz, 

1983; Berquist and Hobbs, 1988), New Jersey and South Carolina (Grosz and 

others, 1988), and Maine (Luepke and Grosz, 1986). Pyroboles, garnet, 

and aluminosilicates (sillimanite, kyanite, andalusite) dominate the heavy- 

mineral assemblage found in sediments offshore of the north shore of Long 

Island; the EHM/C (economically valuable minerals ilmenite + rutile + 

sphene + zircon + monazite expressed as a percentage of the heavy-mineral 

concentrate) values average 13.3 in a range of 3.2 to 30.9 percent. THM 

values average 1.27 in a range of 0.19 to 3.76 percent. RHM values



average 1.06 in a range of 0.14 to 3.40 percent. These are low values in 

comparison to those derived from samples elsewhere on the Atlantic 

Continental Shelf and are consistent with the observation that immature 

heavy-mineral suites prevail offshore of glaciated terranes (Grosz and 

others, 1988).
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APPENDIX I

Table showing locations of samples and heavy-mineral

content and composition for sediments offshore of

the north shore of Long Island, New York



Explanation of superscripts for Appendix I

1 Sample numbers correspond to sample locations in Figure 1 
Sample number modifiers: .0 indicates entire core

.1 indicates upper (top) section of a core 

.2 indicates lower (or middle) section of
a core 

.3 indicates lower (bottom) section of a core

2 CERC NO.: U.S. Army Corps of Engineers (Williams, 1981) core number

3 Heavy-mineral (HM) recovery %: Recovered heavy minerals (RHM) as a 
percentage of the total heavy minerals (THM). HM recovery 
is a measure of the efficiency of the spiral concentrator

4 Defined on the basis of magnetic susceptibility, luster, and streak.

5 Undifferentiated pyroxene and amphibole

6 Aluminosilicates: sillimanite, kyanite, and andalusite

7 Economic heavy minerals (EHM = the sum of weight percentages of
ilmenite + rutile + zircon + monazite + sphene) expressed 
as a percentage of the heavy-mineral concentrate, C)
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